a b s t r a c t
Anxiety is one of the most common clinical problems among children, adolescents, and adults with autism spectrum disorder (ASD), yet we know little about its etiology in the context of ASD. We posit that emotion regulation (ER) impairments are a risk factor for anxiety in ASD. Specifically, we propose that one reason why anxiety disorders are so frequently comorbid with ASD is because ER impairments are ubiquitous to ASD, stemming from socio-cognitive, physiological, and neurological processes related to impaired cognitive control, regulatory processes, and arousal. In this review, we offer a developmental model of how ER impairments may arise in ASD, and when (moderating influences) and how (meditational mechanisms) they result in anxiety.
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Emotion regulation (ER) refers to the ability to modulate experienced and expressed emotion in the service of goal-directed or value-based behavior. For example, becoming transiently angry when someone takes your parking space may be a normative response, but it is not adaptive to act on that anger in an aggressive manner. In such situations, optimal ER skills allow for the downregulation of negative emotions to proceed with the task at hand (i.e., find another place to park). An impoverished ability to cope with and control intense, especially negative, emotions is associated with a range of psychiatric conditions and symptoms (Aldao et al., 2010; Berking et al., 2012; Berking and Wupperman, 2012) , and the goal of this review is to explore ER impairment in relation to manifest anxiety in autism spectrum disorder (ASD).
Over the last several years, there has been burgeoning scientific interest in the possibility that ER impairments are nearly ubiquitous in ASD (Mazefsky et al., 2013) . Impaired ER may underlie many of the behavior problems commonly seen in children and adults with ASD, such as aggression, irritability, and anxiety (Mazefsky and White, 2013) . Anxiety is among the most commonly observed and impairing associated (i.e., non-core) symptoms in ASD (e.g., White et al., 2009) . As many as four out of five children with ASD are diagnosed with comorbid psychiatric disorders (Simonoff et al., 2008) and, although there is evidence that diagnostic practices that take into account the ASD-related impairments would result in fewer comorbid diagnoses (Mazefsky et al., 2012a) , children, adolescents, and adults with ASD are clearly at increased risk of experiencing a range of secondary behavioral and emotional problems.
In this review, we consider socio-cognitive, physiological, and neural mechanisms that may serve as mediators of ER impairments in ASD. We then explore possible pathways between disrupted ER and the behavioral manifestations of anxiety in ASD, with a focus on intra-individual moderating influences. The goals of this paper are to synthesize the extant literature related to specific processes involved in ER impairments in ASD and to identify factors that may cause ER deficits to manifest as anxiety. We conclude with recommendations for future research to systematically evaluate the plasticity of ER mechanisms and thereby reduce anxiety in ASD.
Overview: emotion regulation and anxiety in ASD
Anxiety is an emotional response with both affective and physiologic components. Anxiety can be defined as nervous tension and http://dx.doi.org/10.1016/j.ijdevneu.2014.05.012 0736-5748/© 2014 ISDN. Published by Elsevier Ltd. All rights reserved.
